Aneugenic effects of benzoxazinones in cultured human cells.
Benzoxazinones (BAs) are natural products that are present in Gramineae and represent part of the plant defence system against pests. In recent years, sprouts of maize, wheat and rye have been used for the production of dietary supplements. We have investigated the potential genotoxic activities of a diverse range of synthetic derivatives of the most abundant natural BA, namely DIBOA (2,4-dihydroxy-1,4-benzoxazin-3-one), proposed for use as a potential herbicide. We have tested 18 synthetic BAs for potential effects in cultured HeLa cells. We found significantly higher micronucleus (MN) induction over the background level, with the solvent DMSO used as an internal control. Concentration-dependent effects were found between 1nM and 20nM for all the synthetic compounds studied. Immunostaining with an anticentromere antibody showed that >80% of MN induced gave a centromere-positive signal. Similarly, fluorescence in situ hybridization (FISH) analysis with alphoid centromere probes showed a positive hybridization signal, indicating that all compounds analyzed are aneugenic. Chemical modification of the N in the heterocyclic aromatic amine served us to suggest a relationship between the structure and the aneugenic effects of the compounds analyzed. Our findings indicate that benzoxazinoids could be potential genotoxins for human cells.